ABSTRACT. Significant natural resource management investment is flowing to bioculturally diverse areas occupied by indigenous and other socioeconomically and politically marginalized groups. Such investment focuses on environmental benefit but may also generate ancillary economic, social, and other cobenefits. Increased investor interest in such cobenefits is driving the emerging research literature on cobenefit identification, categorization, and assessment. For local people undertaking community-based natural resource management, this emerging cobenefit discourse creates opportunities for more holistic program assessments that better reflect local perspectives, but it also contains risks of increased reporting burdens and institutional capture. Here, we synthesize and critically review the cobenefit literature arising from Australian indigenous cultural and natural resource management programs, a context in which there is a strong investor interest in cobenefits, particularly from government. We identify a wide suite of cobenefits in the existing literature and highlight previously unrecognized conceptual gaps and elisions in cobenefit categorization, including inconsistencies in category definition, the underanalysis of key categories, and a lack of systematic attention to beneficiaries as well as benefits. We propose a clarified and expanded conceptual framework to identify consistently the full suite of benefits, thereby enabling further assessment, valuation, and development of incentive mechanisms, standards, and guidelines. Our analysis has implications for community-based natural resource management assessment in a wide range of international contexts.
INTRODUCTION
The debate about the social effects of conservation has shifted significantly since the late 1980s. Sustained criticism of the "fortress" model of conservation, which locked local communities out of environmental management decisions, has compelled the development of more socially responsible approaches (Salafsky and Wollenberg 2000, Adams and Mulligan 2003) . Protected areas are now more frequently managed for multiple objectives that include indigenous and local livelihoods, biodiversity conservation, sustainable resource use, and poverty alleviation (Borrini-Feyerabend et al. 2004 , Stevens 2014 .
Conservation interest has also widened geographically, expanding from formal nature reserves to include territories under the wider control and management of indigenous peoples. Such peoples may also have rights in emerging tradable ecological commodities and environmental services such as carbon sequestration and watershed protection. Payment for ecosystem services (PES) and other financial incentives may enable integrated conservation and development goals, addressing the lack of investment in conservation management, particularly on privately and communally held land (Pattanayak et al. 2010 , Vatn 2010 . The linkages between anthropogenic climate change and sustainable development programs are currently the most prominent in global conservation discourse (Watts et al. 2015) . However, the debate now encompasses the entire relationship between biodiversity and human welfare (Adams and Hutton 2007) , especially the compatibility of conservation and poverty alleviation (Holmes and Cavanagh 2016) .
Increased investment in local and indigenous cultural and natural resource management (ICNRM) and indigenous PES has generated corresponding interest in the full range of benefits accruing from such investment. This interest partly derives from the broader trend toward neoliberal performance-based management and toward expanded public and private sector reporting and accountability requirements (Jackson 2013 , Pugalis 2013 , Holmes and Cavanagh 2016 . However, it also derives from the desire to target scarce resources more effectively, to attract a premium price for exchange, and to highlight environmental policy measures that generate health and other benefits (Kollmuss et al. 2008 , Netbalance Foundation 2013 , Watts et al. 2015 .
Despite this growing interest, a recent high-profile global call for "compelling arguments for action that emphasizes cobenefits" in mitigating anthropogenic climate change (Watts et al. 2015:29) does not refer to a research agenda for identifying, validating, or measuring these benefits. The beneficial socioeconomic effects of community-based natural resource management activities, either indigenous or nonindigenous, remain understudied (Hibbard and Lurie 2012) , and there appear to be no agreed-upon metrics or even broadly accepted approaches for assessing the effectiveness of new community-based environmental institutions (Sutter and Parreño 2007, Hibbard and Lurie 2012) . Challenges for major international initiatives in consistently delivering sustainability benefits (Olsen 2007 , Kollmuss et al. 2008 indicate that reducing uncertainty and complexity in the identification, evaluation, and monitoring of cobenefits is a research priority.
The Australian context both reflects and presages these ongoing international trends. Australia is a useful case to review because there has been particular investor and participant interest in the broad social, cultural, and health consequences of ICNRM as well as in the economic and environmental consequences, encouraging additional empirical and analytical clarity in cobenefit observation and demarcation. Such interest arises from: (1) substantially increased public funding for ICNRM since the late 1980s (Hill et al. 2013) ; (2) national efforts to redress indigenous socioeconomic and health disadvantages; (3) a rapidly growing indigenous estate; (4) indigenous desires for recognition of their cultural and custodial role over Australian landscapes; (5) the presence of a social security system that mitigates some economic impacts of ICNRM, augmenting the profile of other cobenefits; and (6) indigenous participation in PES, particularly market-based emissions reduction and carbon sequestration projects.
Our synthesis of the Australian literature identifies key reported cobenefits but, equally importantly, addresses key conceptual and definitional strengths and weaknesses through which those benefits have been reported or elided. In doing so, it contributes to broader international discussions of cobenefit identification, classification, and assessment. We focus our attention on the formal ICNRM sector, noting that the conflation of formalised ICNRM with wider ongoing indigenous customary management activity remains an ongoing risk Kerins 2012, Jackson and Palmer 2015) . Before turning specifically to the results of the cobenefit analysis, we provide some further background context to Australian ICNRM.
Australian indigenous cultural and natural resource management
The importance of landscapes to indigenous Australians has been the subject of considerable research (Williams 1986 , Myers 1991 , Morphy 1995 , Strang 1997 , Rose 2000 , Weir 2009 , Bradley 2010 , Gammage 2011 . Land restitution initiatives have resulted in 22% of the Australian continent being under indigenous tenure, with nonexclusive shared title over a further 10% (Altman and Jackson 2014) . Much of that tenure is in regional and remote areas that remain in better ecological condition than heavily settled areas, albeit they are still degraded from land use changes and altered customary management regimes that followed British colonization. National surveys of indigenous people demonstrate strong commitment to the maintenance of their land, languages, institutions of management, and cultural heritage (Biddle and Swee 2012) .
Australian ICNRM initiatives have grown in response to demands for indigenous recognition, natural and cultural resource rights, and regional development (Young et al. 1991 , Baker et al. 2001 , Smyth 2011 , Bauman et al. 2013 , Hill et al. 2013 , Altman and Jackson 2014 . Indigenous people wish to derive income and finance the retention and reestablishment of traditional land management practices , Luckert et al. 2007 , Putnis et al. 2007 , Muller 2008 , Altman and Kerins 2012 , Winer et al. 2012 ). This burgeoning movement now encompasses several hundred community-based indigenous land management groups around Australia, undertaking activities as diverse as: greenhouse gas emissions reduction and carbon sequestration, vulnerable and pest species management, natural resource harvesting, and cultural heritage protection. Local cultural management priorities are combined with wider aspirations for community, economic, social, and environmental development (Davies et al. 2013 , Kerins 2013 .
ICNRM activity appears to have considerable public support (Zander and Garnett 2011, Zander 2013) , but the social aspects or benefits do not yet figure prominently in assessments (Zander 2013) . Indigenous perceptions of ICNRM appear to be strongly positive (Sithole et al. 2008, Altman and , but national surveys of those perceptions are yet to be undertaken (Biddle and Swee 2012) . The popularity of the ICNRM sector among indigenous people has meant that demand for state support has substantially outstripped supply. Stimulating "willingness to pay" and validating calls for increased funding, including from the private sector, is therefore a major sectoral priority. However, attempting to demonstrate the wider nonenvironmental benefits from environmental services is a strategy that appeals to dominant instrumental values and costbenefit logics Palmer 2015, Holmes and Cavanagh 2016) ; therefore, local people undertake it at some risk of additional reporting burdens and bureaucratic capture (Nadasdy 2003 , Agrawal 2005 , McAfee and Shapiro 2010 , Altman and Kerins 2012 , Fache 2014 . At a broader level, ICNRM is also increasingly important to the ongoing public debate about the future of small and remote indigenous communities (Scrimgeour 2007) .
METHODS

Context and approach
Our synthesis of research was generated through an iterative process of research (Petticrew and Roberts 2006) undertaken over a four-year period. The duration and iteration of this synthesis was intentional and was a methodological response to three contextual conditions. The first condition was that crucial material was only available as grey literature, beyond the remit of electronic databases and major search engines. The second condition was that there was significant variation in the terms used, the meanings assigned to the same terms across different papers, and the disciplinary and publishing orientations of authors. This meant that standard keyword searches were ineffective or inefficient (Petticrew and Roberts 2006) because relevant documents (Maller et al. 2008) were not locatable without further investigation and cross-referencing of article content, article reference lists, and adjacent research, nonpeer-reviewed literature, and online resources. The third condition was that the emerging nature of this field and a recent surge in cobenefit research project applications in Australia meant that new literature with the characteristics of the first and second conditions was emerging throughout the research process.
Literature identification
The duration and iteration of our research over phases enabled the identification of low-profile, rare, diversely defined, and recently released material central to the research goals. The first phase took place in 2012 and involved an initial survey that summarized cobenefits reported in extant literature relating to Australian ICNRM and PES carbon abatement activities. Of particular significance to this effort were past reviews (Ganesharajah 2009 , Weir et al. 2011 , the majority of which were partial or had not been generated for https://www.ecologyandsociety.org/vol22/iss2/art11/ international peer-reviewed journals. In the second phase, references cited in these previous reviews were located, and citations within those references were examined for additional earlier sources. This activity was supported by searches of two online databases (Scopus, Web of Knowledge) for the combination of key words "cobenefit" and "Australia," limited to social sciences subject areas. These listings were manually screened for relevance to the topic, and papers that focused on environmental cobenefits such as biodiversity conservation were excluded. Further updates of the peer-reviewed journal literature were undertaken during manuscript production (2015) and revision (2016) and were augmented by further literature located through the authors' professional networks.
Cobenefit categorization
The initial literature identification and analysis phase highlighted that categorizations drawn from existing reviews were incomplete. What was needed was not just a synthesis of reported Australian ICNRM cobenefits on an empirical level, but also a critical analysis of the way that such cobenefits were being reported and categorized on a definitional and conceptual level. As a result, the variability and elisions in conceptual categorization became an important emphasis of the analytical work in the subsequent synthesis. This work was iterative, informed by newly sourced literature and by related fieldwork by the lead author reported elsewhere (Barber 2015a,b) . Identifying and addressing key issues through refining terminology, adding categories, and clarifying recipients then improved the framework developed herein for organizing and categorizing the cobenefits reported in existing studies.
RESULTS
The results section is divided into two major parts. We first critically analyze the conceptual and definitional issues in the identification and reporting of Australian ICNRM cobenefits. Our clarifications include an overarching term used to describe such secondary effects of environmentally focused action, a revised framework for cobenefit subcategorization and definition, and the demarcation of beneficiaries. We then use our conceptual clarifications to reanalyze and synthesize the diverse Australian evidence for ICNRM cobenefits.
Conceptual analysis
Cobenefit terminology
Research on the nonenvironmental effects of Australian ICNRM has adopted different terms to describe those effects. The two most common are the positively defined term "benefit" or "cobenefit" (Ganesharajah 2009 , Weir et al. 2011 , Pew Charitable Trusts 2015 and the neutrally defined term "outcome" (Allen Consulting Group 2011, Davies et al. 2011 , Urbis 2012 . Investigating the potential consequences of using different terms in analyzing ICNRM effects is beyond the scope of this paper, but it is important to note these variations in terminology and that they can be extrapolated into a series of positively, neutrally, or negatively framed terms (Table 1 ). This extrapolation, and the associated discussion, does not appear previously in the literature we located for our study, but clearly, such framings can influence how research is oriented and conducted, and therefore, the results it generates. Here, we use the term cobenefits, consistent with contemporary international discussions. This can minimize or elide analytical consideration of negative outcomes, but our primary conceptual goal is to examine and extend the categories currently used to classify effects and those affected in the existing literature. These categorizations function appropriately as lenses for effect identification, regardless of whether the effects themselves are framed positively (cobenefit), neutrally (outcome), or negatively (disbenefit). The way in which effects are framed may assume greater importance in the stages beyond this primary identification stage, i.e., in the stages of assessment, measurement, and evaluation. These are the stages in which the net effect, i.e., the combination of the positive and negative effects of ICNRM within a particular effect category, may be an important empirical question to resolve. The overarching terminology used may implicitly encourage or hinder the identification of positive and negative effects, so further consideration of which term is appropriate may be warranted in studies emphasizing valuation rather than identification.
Cobenefit subcategorization
Definitional clarity and characterization of benefit types has been nominated as a key requirement for better project certification in Australian natural resource management (Netbalance Foundation 2013). In practice, the identification of cobenefits (and of beneficiaries) is an iterative process. Predetermined categories and classifications can and should aid the identification of cobenefits, and the identification of cobenefits can also suggest new forms of classification. Categories necessarily intersect and overlap. In indigenous contexts, where holism is a key principle, greater emphasis is often placed on such overlaps and on the interrelationships between outcomes (Weir et al. 2011 , Urbis 2012 . This potential for combined or compounded benefits further emphasizes the need for clarity and rigor in attributing benefits to avoid "double counting." Facilitating wider understanding of ICNRM cobenefits increases the chances of program alignment with indigenous perspectives but also raises issues of demarcation and definition in formal cobenefit categorization and assessment.
The cobenefit categorizations adopted in the Australian ICNRM literature reflect this tension between holism and specificity. In some cases, terms such as "well-being" have been defined to accommodate indigenous perspectives and so are inclusive of a wide array of social, cultural, and economic outcomes (Greiner et al. 2007 , Pew Charitable Trusts 2015 . In other cases, benefits identified by respective studies as "social" or "cultural," for example, self-esteem, hope, identity, and self-worth (Sithole et al. 2008 , Kingsley et al. 2009a , have also been understood in terms of individual psychology or, indeed, through such compound https://www.ecologyandsociety.org/vol22/iss2/art11/ terms as "psycho-social" (Morice 1976 , Campbell et al. 2008 , Green and Martin 2016 . In general, studies variously refer to these kinds of benefits as social and/or cultural, at times in the context of group and community well-being (Greiner et al. 2007 , Ganesharajah 2009 , Weir et al. 2011 , Urbis 2012 , Pew Charitable Trusts 2015 . Social benefits and well-being can be broadly and inclusively defined to contrast with "economic" benefits (Urbis 2012 , Pew Charitable Trusts 2015 ; research identifying "political" benefits as a separate category appears to be underdeveloped. The health and economic cobenefit categories are the most consistently defined across multiple studies, but considerable variations exist in terminology and emphasis.
Cross-referencing and comparing existing categorizations in the literature also highlights that classification frameworks are not provided consistently, and the key terms used to classify cobenefits are often undefined. In addition, no one study contained all the cobenefit subcategories we identified. Our analysis produced a revised framework (Table 2) for cobenefit identification that clarifies and combines existing categories of benefit that are found across existing ICNRM studies but are not fully defined or conceptually demarcated by any one study. The framework also provides definitions for each category, generating both consistency and comprehensiveness for consideration and demarcation of ICNRM cobenefits. The framework (Table 2) effectively represents a novel synthesis in Australian ICNRM cobenefit analysis. 
Cobenefit beneficiary identification
Demonstrating the wider value of ICNRM initiatives requires not just the systematic identification of benefits, but also of beneficiaries. However, this step generally has received insufficient attention in the existing Australian ICNRM literature. As with the categories of benefit, categories of beneficiary can overlap. ICNRM activity may variously involve: direction or supervision by elders, engagement with local indigenous communities as a whole, collaboration with nonlocal or nonindigenous agencies, partnering or networking with other ICNRM agencies, and communication with the wider national public. This makes clarity in the definition of ICNRM beneficiaries, in sectoral, demographic, and geographic terms, of some importance.
In the existing cobenefits literature, there is a prevalent focus on local indigenous beneficiaries. This focus is often implicit or at least less than fully articulated. Within this category, distinctions have been drawn in terms of the ICNRM program and its direct participants, the family, the indigenous landowning group, and the local indigenous community as a whole (Sithole et al. 2008 , Urbis 2012 . The use of terms such as "communities" (Sithole et al. 2008 , Urbis 2012 can enable slippages between indigenous and nonindigenous beneficiaries and between local, geographically distinct settlements and broader scale regional communities. Similarly, studies of "social outcomes" may not use "society" as a corresponding category of beneficiary (Urbis 2012) and may identify cobenefits to indigenous communities (e.g., recognition) that directly imply that an effect on a wider population has occurred, without further systematic consideration of those who experience that effect.
Studies incorporating cultural cobenefits (Weir et al. 2011 , Pew Charitable Trusts 2015 show a similar orientation. Cultural cobenefits are described as outcomes for indigenous cultures and communities, rather than for nonindigenous cultures and communities. This assumption that culture refers solely to the culture of indigenous people is a common feature in discussions of indigeneity more broadly, but is rarely made explicit (Jackson 2006) . Assumptions about culture, combined with the focus on indigenous people and communities as the primary beneficiaries, has constrained consideration of the full array of cultural cobenefits being generated and who is receiving them.
Studies of economic cobenefits tend to contain the most explicit consideration of beneficiaries beyond the local ICNRM context. This is partly through the use of standard economic approaches such as multiplier effects (Allen Consulting Group 2011) or stakeholder identification in social return on investment analyses (Social Ventures Australia 2016). However, it can also arise from political considerations about the intended audience for the work (Pew Charitable Trusts 2015). Even in the economic literature, there are significant variations in the way that recipients are identified, the degree to which cobenefit categories are applied to them, and therefore, the type and extent of cobenefits that may accrue (Greiner and Stanley 2013) .
Cobenefit evidence in Australian indigenous cultural and natural resource management
We next use the preceding identified conceptual insights and clarifications to report on key evidence for ICNRM cobenefits in the Australian literature. The evidence is primarily organized in terms of the cobenefit subcategories identified above, but issues or examples of beneficiary identification are noted where they are analytically important.
Health and well-being cobenefits
Indigenous health is frequently defined in the literature in terms of the broader concept of well-being (Social Health Reference Group 2004 , Prout 2012 , Browne-Yung et al. 2013 ). This reflects the perspectives of indigenous people (Anderson 1996 , Greiner et al. 2005 , Rigby et al. 2011 , Kingsley et al. 2013 , as well as longstanding international definitions encompassing mental and physical well-being rather than merely the absence of illness (World Health Organization 1948) . Uncritical adoption of terms such as "holism" to characterize indigenous health have been interrogated (Lutschini 2005) , but commentators have also noted the "striking similarity" between Western and indigenous understanding of well-being (Kingsley et al. 2009b) . https://www.ecologyandsociety.org/vol22/iss2/art11/ The connection between indigenous well-being and the perceived health of landscapes and waterways is regularly emphasized (Willis et al. 2004 , Johnston et al. 2007 , Ganesharajah 2009 , Weir 2009 , Rigby et al. 2011 , Biddle and Swee 2012 , Green and Minchin 2012 , Kingsley et al. 2013 . Residence in smaller communities on traditional lands appears to correlate with mental well-being (Morice 1976 ) and with specific biomedical health indicators (McDermott et al. 1998 , Rowley et al. 2008 . However, such evidence requires further interrogation (Kowal 2009, Anderson and Kowal 2012) because it is directly implicated in broader debates about both the value and viability of these smaller communities (Rowley et al. 2006 , Hunter 2007 , Dockery 2010 , Anderson and Kowal 2012 and the implications of changes to the systems of rights that underpin remote residence (Flick and Nelson 1994 , Scrimgeour 2007 , Watson 2007 . A number of studies have highlighted the importance of subsistence foods (Meehan 1982 , Altman 1987 , Barber 2005 , Bliege Bird and Bird 2008 , Jackson et al. 2012 ). However, the potential health benefits of food consumption are more often inferred (Johnston et al. 2007 , Prout 2012 than overtly linked or directly demonstrated (O'Dea 1984 , O'Dea et al. 1988 , Rouja et al. 2003 . There are also few available measures and analyses of subsistence food access and food security.
With respect to ICNRM activity and health, the major existing data set derives from a multidisciplinary project, "Healthy Country, Healthy People" (Burgess et al. 2005 , Johnston et al. 2007 , Franklin et al. 2008 , Garnett et al. 2009 ). This project had two key components: quantitative ecological research comparing landscape health under contrasting indigenous and nonindigenous land management regimes, and comparisons of the health and well-being of indigenous participants in land management compared with nonparticipants. The project found ICNRM to be beneficial for clinically measured health indicators and to be associated with lower levels of psychological distress (Burgess et al. 2008 ) through associated improvements in diet, physical activity, autonomy, and social and spiritual connection to land (Burgess et al. 2005 ). Extrapolations of the work provided preliminary evidence for potential social and emotional well-being benefits (Berry et al. 2010 ), a basis for calculating health care cost savings , and provided further evidence of the value of residence on traditional lands (Johnston et al. 2007 ).
Subsequent health cobenefit research has focused on policy implications and analysis (Garnett et al. 2009 ) and on review and synthesis (Ganesharajah 2009 . A systematic review ) of the relationships between health and well-being, ICNRM, and "traditional culture" in the ISI Web of Knowledge database highlighted the importance of the Australian literature in this field: of 17 directly relevant articles, 11 were from Australia. The evidence presented for health and well-being benefits was variously theoretical or review (three articles), biomedical (five), qualitative interview (six), qualitative observation (one), qualitative ethnographic (one), and biochemical (one; . Diverse categories of health indicators were also identified across these studies: general and unspecified (e.g., selfreported well-being), psycho-social (e.g., self-esteem, cultural connection), biomedical (e.g., body mass, diabetes), diet (e.g., diversity, protein intake), and socioeconomic (e.g., income, education; Davies et al 2010) . The benefits were variously associated with "caring for country" , Kingsley et al. 2009 ), homeland residence (Morice 1976 , O'Dea et al. 1988 , McDermott et al. 1998 , Rowley et al. 2008 , or customary fishing (Rouja et al. 2003) . The findings of this review are broadly consistent with the empirical evidence generated from the "Healthy Country, Healthy People" study ). Davies et al. (2011) also identify that although significant health improvements are attributed to ICNRM in the literature, they are primarily correlations, with causation inferred rather than demonstrated. However, ICNRM is also understood as "consistent with [indigenous peoples'] own sense of the right and proper way for them to behave towards land, family, and community" (Davies et al. 2011:417) , enabling a sense of control and reducing stress (Green and Martin 2016) . Physical activity relating to formal and informal ICNRM and to customary education in significant locations has been reported as the most culturally appropriate form of exercise (Thompson et al. 2013 ). This highlights potentially complex causal relationships between culture, place, physical activity, and health underlying indigenous assertions of the connection between ICNRM and well-being (Greiner et al. 2007 , Green and Martin 2016 , Robinson et al. 2016 . The direct implications of these correlations for health management policies and practices have not been extensively explored, but indigenous well-being indicators that might inform such policy change have been posited, encompassing measures of the ability to access, manage, and control important places, as well as the biophysical condition of those places (Prout 2012) .
With respect to beneficiaries, the ICNRM health cobenefit literature focuses entirely on consequences for local indigenous people rather than implications for the wider population. One study calculated the economic implications of ICNRM health outcomes for the national health system ), but consistent with the conceptual analysis outlined above, other potentially plausible cobenefits to nonindigenous populations have not been considered. Purely based on first principles, such cobenfits could include the direct effects of reduced intercultural trauma and communicable disease rates, the amenity consequences of improved management of natural landscapes, and the well-being cobenefits derived from ICNRM enablement of intercultural learning and social reconciliation processes.
Social cobenefits
General awareness of the social cobenefits of ICNRM has existed since the early years of the indigenous natural resource management movement (Young et al. 1991 , Baker et al. 2001 ), but it only became the subject of formal analysis more recently (Gilligan 2006 ). This category is interpreted the most broadly (and arguably inconsistently) within the existing literature, and so a diverse array of cobenefits is reported under the term. Consistent with the subcategory definition (Table 2) , the emphasis here is on ICNRM effects on networks, structures, systems, and institutions. We summarized the social cobenefits meeting this definition that are reported in more than one source (Table 3) . These cobenefits encompass scales ranging from individual families and communities to wider governmental and institutional objectives. Some cobenefits identified by multiple studies as social, for example, "individual and/or community self-worth" (Gilligan 2006 , Sithole et al. 2008 , Hunt 2010 , are more accurately allocated to another subcategory in our definitions (in this case, health and well-being). This is a specific example of the broader issue of the variability with which the social cobenefit category is often defined (or, more accurately, remains undefined).
Three recent and high-profile contributions to the literature further highlight this variability. Urbis (2012) posited an initial contrast between social and economic outcomes and then focused on the former as an all-inclusive category that encompassed cultural, health, well-being and financial outcomes. The latter is presumably distinguished in some way from economic outcomes, perhaps through contrasts in scale with respect to beneficiaries (individual financial vs. wider economic), but the distinction is not made clear. A more recent report from a nongovernment source (Pew Charitable Trusts 2015) had some structural similarities, juxtaposing two major subcategories of benefit (economic and well-being), with the well-being subcategory being further demarcated into "economic and employment," "cultural and social," "health and well-being," and "environment" components. A third recent report (Social Ventures Australia 2016) used an explicit "social return on investment" framework to generate a cost-benefit analysis of social, economic, cultural, and environmental outcomes. In conceptual terms, that study uses social to refer to both the overall suite of cobenefits and a particular subcategory of cobenefit (Social Ventures Australia 2016).
With respect to beneficiaries, we noted above some key examples within social cobenefits reporting: the focus on local indigenous beneficiaries, the use of community to refer to both discrete indigenous settlements and wider regional populations, and that analyses of social cobenefits rarely use society as a corresponding category of beneficiary. Recent studies have provided conceptual frameworks or diagrams that combine subcategories of cobenefits and beneficiaries, either "individuals-families-communities" (Urbis 2012) or "national" and "indigenous community" respectively (Pew Charitable Trusts 2015). Studies that include empirical work with external stakeholders do at times contain better accounts of nonlocal or external benefits and beneficiaries, but the implications of such work can be limited by a number of factors such as an orientation toward local indigenous cobenefits (Greiner et al. 2007 , Urbis 2012 , the use of standardized conceptual frameworks that are not tailored to indigenous contexts, or a focus on cobenefits that are amenable to numerical valuation (Social Ventures Australia 2016). With respect to subsequent assessment and valuation, Urbis (2012:77-79) contains a useful consideration of potential indicators. These, like empirical observations of cobenefits, can be effectively repositioned, refined, and extended by the adoption of more comprehensive and clearly defined typologies of benefits and beneficiaries.
Cultural cobenefits
Culture, as both discourse and practice, is a key feature of Australian indigenous contexts. The distinctive characteristics of indigenous cultures are often emphasized by indigenous people themselves and are a significant element in indigenous participation in environmental discourse and policy (Jackson 2006 ). This emphasis is also reflected in the ICNRM cobenefits literature. However, the profile of cultural cobenefits, i.e., those pertaining to learned behaviors, values, knowledge, etc., that sustain shared identities, also raises questions of scope and demarcation, particularly with respect to social cobenefits. Some analyses have combined the cultural and social into one category (Pew Charitable Trusts 2015) . Others have noted the practical difficulty of explicitly separating the two but, nevertheless, employed a working demarcation anyway (Weir et al. 2011) . Commonly in the ICNRM literature, the (usually unacknowledged) demarcation problem is resolved by (usually implicitly) resorting to a distinction in beneficiaries, i.e., cultural cobenefits accrue exclusively to indigenous people. This deprioritizes the need for further demarcation of the category, but also constrains overt consideration of the influence of ICNRM on nonindigenous cultural behaviors, values, and ideas. As a result, these influences are either unobserved, unreported, deprioritized, or conceptually misclassified.
The cultural cobenefits that are reported in the literature include enhancements in: indigenous identity, pride, continuity, reinvigoration, and intergenerational respect (Greiner et al. 2007 , Johnston et al. 2007 , Sithole et al. 2008 , Hunt et al. 2009 , Griffiths and Kinnane 2010 , Urbis 2012 , Russell-Smith et al. 2013 , Robinson et al. 2016 ; cultural transmission and intergenerational knowledge transfer (Gilligan 2006 , Morrison 2007 , Sithole et al. 2008 ; residence and connections to country , Pew Charitable Trusts 2015 , Green and Martin 2016 ; and cultural autonomy (Morrison 2007 , Yanner 2008 . The ongoing cultural consequences of ICNRM are crucial to their success in diverse geographic and social contexts within indigenous Australia. Cultural effects on nonindigenous people are far less commonly reported but can include the transformation of previous attitudes and behaviors and the mitigation of racism (Sithole et al. 2008 , Hunt et al. 2009 , Urbis 2012 . Learning and knowledge acquisition by nonindigenous people as part of ICNRM engagement is an important cultural cobenefit, laying foundations for social cobenefits such as reconciliation between indigenous and nonindigenous Australians, and in turn for the realization of wider political cobenefits such as recognition. Greater attention to accurate subcategory definitions and their application and to the full suite of cobenefit beneficiaries is likely to increase substantially the reporting of cultural cobenefits beyond local indigenous communities, with consequently greater awareness of their effect on broader cultural and social systems.
Political cobenefits ICNRM organizations striving to meet their objectives and their funder and community responsibilities are enmeshed in ongoing negotiations about the use, management, and governance of natural and cultural resources and about the role of indigenous people in those processes. Overtly constituted indigenous political and representative organizations may occupy formal representative roles, but ICNRM organizations can wield considerable "soft" influence, and there can often be significant overlap in the membership of ICNRM agencies and political or representative organizations. Therefore, successful ICNRM requires a range of skills and generates a range of cobenefits that relate to resource rights, governance, autonomy, selfempowerment, self-determination, and recognition. This point is supported by a range of observations in existing ICNRM cobenefit studies.
In one early formal survey, indigenous organizations noted better land use and economic options, nonindigenous recognition of indigenous roles in land management, and prospects for native title resolution (Gilligan 2006) . Later authors have reported improvements in institutional and governance structures (Sithole et al. 2008) , and indigenous leaders and ICNRM participants have identified that improved knowledge of country associated with ICNRM activities can enhance customary governance , political autonomy (Yanner 2008) , and associated capacity to engage with the nonindigenous world (Yanner 2008) . Urbis (2012:ii) states that the recognitional aspect of public investment in ICNRM is "central to the demonstrated social benefits of the program," indicating a dialectical element in the social and political aspects of ICNRM processes in which the indigenous recognition associated with ICNRM funding is crucial to the cobenefits it generates for indigenous people, but these cobenefits in turn facilitate further recognition.
Despite these observations, only one review in the existing cobenefit literature employs the term political, and does so as part of a hybrid "socio-political" category (Weir et al. 2011) . Clearly, empirical findings have not sufficiently informed accurate conceptual categorization. One likely reason for this is the importance of state bureaucratic resourcing of ICNRM programs (and of the cobenefit surveys of those programs).
Clearly, identifying such resource channels as sources for building overt political capacity is problematic. However, growing governance needs and obligations in indigenous communities, notably with respect to native title, make the visibility and sustainability of governance outcomes of particular significance. More sophisticated approaches to analyzing ICNRM outcomes will enable this additional return on the investments being made to be identified better and subsequently valued.
Economic cobenefits
The final cobenefit category more explicitly focuses on questions and methods of valuation. Indigenous economic activities in regional and remote areas incorporate productive activity beyond conventional public-private and market-State definitions (Rea and Messner 2008, Davies et al. 2010) , and there are a range of interdependencies between the state, market, and customary components of economic life (Altman , 2012 . ICNRM plays an economically significant role in contemporary livelihoods in regional and remote areas because of the resource dependency, unusual demography, and low economic diversification and labor market participation rates in such areas (Carson 2011) . Of the communities surveyed by Gilligan (2006) , 95% reported economic benefits from ICNRM.
The most prominent economic cobenefit to individuals is direct employment through the creation or expansion of a labor market (Gilligan 2006 , Hunt 2010 . Employment rates in ICNRM can significantly outweigh other sectors such as mining (Hunt 2010 , Fogarty 2012 . ICNRM also provides productivity improvements through appropriate skills and training , Marika and Roeger 2012 as well as an employment pathway for long-term unemployed people (Hunt 2010) . Importantly, any enhanced capacity tends to stay in the immediate locality because very few training participants leave (Sithole et al. 2008) . Policy changes rewarding professionalization have reduced the ICNRM employment footprint, particularly for those on subsidized welfare programs (Gorman and Vemuri 2012) . However, improvements to direct livelihood options, pathways, and productivity remain key economic cobenefits.
Increased worker capacity enables additional market-based income flows. Examples include cultural tourism and ecotourism (Hunt 2010) ; art and craft production (Morphy 1998 , Koenig et al. 2011 ; commercial development of native plants, animals, and medicinal knowledge (Gorman et al. 2008 , Wilson et al. 2010 , Wettenhall 2014 ); pastoralism and agriculture (Barber 2013) ; and government contracts for activities such as weed control and biosecurity monitoring (Muller 2008 , Hunt 2010 . Income from PES is also growing in importance (Luckert et al. 2007 , Muller 2008 , Altman 2012 , Winer et al. 2012 , Greiner and Stanley 2013 , Hill et al. 2013 . PES may include carbon abatement (Heckbert et al. 2012 , Dore et al. 2014 , Robinson et al. 2016 , biodiversity offsets (Russell-Smith et al. 2013) , and feral animal control (Zander 2013) . The requirements for generating market-based revenues can pose challenges, notably the relationship of environmental outcomes to cultural priorities and social equity issues (Gorman and Vemuri 2012 , Urbis 2012 , Fache 2014 . However, considerable benefits may arise from income diversification and independence from public-sector funding sources (Heckbert et al. 2010 , Fitzsimons et al. 2012 , Green and Minchin 2012 .
ICNRM programs can also generate economic cobenefits through improved infrastructure (Sithole et al. 2008) , including fixed infrastructure. However, the high value placed by indigenous Ecology and Society 22(2): 11 https://www.ecologyandsociety.org/vol22/iss2/art11/ society on mobility and on accessing traditional lands makes transport infrastructure of considerable significance. Mobility can be crucial in enabling market-based activities but can also be significant for the customary economic component of individual and communal livelihoods (Altman 1987 , Asafu-Adjaye 1996 , Barber 2005 , Fogarty 2005 , Gray et al. 2005 , Jackson et al. 2012 .
The literature also contains findings of considerable economic benefits accruing to wider systems and institutions. One study identified positive local economic effects, but also found that the true cost to government of ICNRM programs was significantly (up to 23%) lower than the budget cost because of reduced welfare costs and increased tax revenue (Allen Consulting Group 2011). The same study calculated economic multiplier effects and found that local dependencies on nonlocal goods also meant that a significant proportion of economic effects accrued centrally rather than locally (Allen Consulting Group 2011). Another study ) calculated a healthcare system saving across an indigenous community from the primary health and well-being cobenefits associated with ICNRM involvement. From a national accounting perspective, ICNRM agencies that secure offshore funds are effectively generating national exports, and ICNRM agencies that secure and expend funds from federal and state sources generate state-and regional-level economic cobenefits, respectively.
The healthcare study ) also demonstrates an additional important conceptual and practical consideration that is most evident in the economic cobenefit literature: the secondary effects derived from primary ICNRM cobenefits. The move to generate secondary economic values from primary cobenefits was recently extended in a wider social return on investment study of five ICNRM programs (Social Ventures Australia 2016). Social Ventures Australia (2016) concluded that investment of $35.2 million AUD had generated social, economic, cultural, and environmental returns with an adjusted value of $96.5 million AUD. In effect, such economic valuations are a subset of the wider logic of considering secondary consequences of primary cobenefits, the potential health and well-being effects of political cobenefits, the social effects of economic co-benefits, and so on.
The recent social return on investment study was based primarily on an externally generated social return on investment framework rather than an extensive engagement with the existing Australian ICNRM cobenefit literature. The framework has one strength in explicitly directing attention toward external stakeholders (beneficiaries). The total stakeholder list included land councils, local service providers, private landowners, local businesses, and Indigenous Protected Area management, but the emphasis in the study was on a subset of stakeholders for which any derived benefits were amenable to economic valuations. The stakeholders included rangers, community members (including indigenous traditional owners), indigenous corporation partners, nongovernmental organizations, research partners, and local, state, and national governments. The total combined list of stakeholders is relatively extensive, but the subcategories of cobenefit were not consistently applied across all beneficiaries. For example, cultural outcomes were only identified for ICNRM employees and community members, rather than for nongovernmental organizations, government stakeholders, and research partners (where a robust economic proxy such as the cost of a cultural awareness course easily could have been generated). Health and well-being outcomes were not considered beyond ICNRM employees. As a result, this recent contribution to the literature reflects some key trends across the literature as a whole: the increasing pressure for numerical valuation; a lack of overt attention to political cobenefits; improved, but still incomplete, focus on beneficiaries; and the failure to apply cobenefit categories systematically to all beneficiaries, leading to the omission of cobenefits amenable to both identification and subsequent valuation.
DISCUSSION
Australian indigenous cultural and natural resource management cobenefit and beneficiary conceptualization
The existing empirical and review literature on Australian ICNRM shows that such programs can generate a diverse range of significant cobenefits: health and well-being, social, cultural, political, and economic. These findings are crucial for demonstrating the ongoing significance of an initiative that is the most striking development in formal Australian land and natural resource management in the past few decades. However, significant inconsistencies and elisions exist that have hampered the identification and analysis of the full suite of potential cobenefits, including deficiencies in social theoretical framing, cobenefit category identification, formal category definition and demarcation, methods that enable empirical findings to inform cobenefit categories iteratively, and systematic attention to cobenefit recipients.
In addition to limiting effective cobenefit identification, these constraints also inhibit the degree to which studies can be evaluated and compared. Our review highlighted that it is not always evident from a given empirical study whether a cobenefit is not present, present but not recorded as data, or recorded but not prioritized in reporting. This is particularly true of certain cobenefit categories (e.g., political benefits) and those accruing to particular beneficiaries (e.g., nonindigenous people). These limitations partly arise because of an understandable focus on immediate outcomes for program participants, in this case, a socially and economically marginalized subgroup of the Australian population. However, they also arise as a consequence of sectoral funding sources (particularly government) and of wider aspects of Australian society such as the emphasis on indigenous culture as a point of distinction and heritage value. Effects can be misrecognized, deprioritized, underspecified, or elided.
Cobenefit assessment, measurement, and evaluation
Establishing an appropriate conceptual framework for cobenefit identification and categorization provides crucial foundations for effective assessment and measurement. These steps in turn are required to certify projects and products and to secure investment. Sustainability outcomes are currently undervalued in many propoor conservation programs (Olsen 2007, Sutter and Parreño 2007) and in many assessments of climate change impacts (Watts et al. 2015) . Taking carbon mitigation schemes as an example, recent studies have identified cobenefit implications for local forest governance (Phelps et al. 2010 ), synergies and trade-offs between carbon storage and livelihoods (Chhatre and Agrawal 2009) , questions of safeguards and cobenefits (Chhatre et al. 2012, Ecology and Society 22(2): 11 https://www.ecologyandsociety.org/vol22/iss2/art11/ McDermott et al. 2012 , Visseren-Hamakers et al. 2012 , Mayrhofer and Gupta 2016 , and issues of measurement, information flow (Korhonen-Kurki et al. 2013) , and standardization (Olsen 2007) .
As fair trade regimes have demonstrated (Duchelle et al. 2014) , evidence of the wider socioeconomic benefits of commodity production often takes the form of qualitative local accounts, e.g., self-reported or declared by an indigenous producer, which add market value to those commodities through the depiction of idealized social relations of production (Bumpus 2011, Goodman and Boyd 2011) . Clearly, such narratives do not constitute rigorous empirical testing. However, as the Australian examples demonstrate, developments in conservation financing increasingly require clearly defined, verifiable, easily recognized units of value to be traded under contract. Internationally accredited and recognized benchmarking and monitoring programs are considered essential for this process (Fitzsimons et al. 2012) . Some successes have been reported (Aunun et al. 2004) , assessment methodologies proposed (Sutter 2003) , and standards for verification and certification developed. However, such standards remain works in progress (Sutter 2003, Bumpus and Cole 2010) .
Proposals for cobenefit indicators in Australian ICNRM (Urbis 2012) remain constrained by the limitations in the frameworks from which they were put forward. Standards and measures of the benefits of natural resource management need to be context specific, collaborative, and relevant to policy making and public action (Hibbard and Lurie 2012) . This has resulted in some work on ICNRM that incorporates participatory evaluation and is locally meaningful and transparent (Sithole et al. 2008 , Izurieta et al. 2011 , Prout 2012 , Stacey et al. 2013 ). However, standardized characterizations of the multiple benefits arising from ICNRM remain underdeveloped, and the metrics and frameworks for integrating values and benefits are not well developed.
There are particular challenges associated with bringing local cultures and knowledge practices within the view of globalized environmental management discourses (Strang 2008 , Barbour and Schlesinger 2012 , Holmes and Cavanagh 2016 ). An exhaustive approach to cobenefit identification and assessment would generate a substantial reporting burden. This would be a highly unfavorable outcome in most circumstances, let alone ICNRM contexts characterized by shortages of human skill and financial capital. In Australia, placing greater attention on generating evidence for cobenefits can be depicted as both a form of local bureaucratic capture of the research and monitoring agenda but also as a key pathway to demonstrating the wider significance of ICNRM for a fourth world minority living in a settler colonial nation state. It is both a form of neoliberal intrusion and of potential recognition for indigenous values and ways of life Kerins 2012, Jackson et al. 2017 ).
Implications and pathways for further research
Economic activity and outcomes are usually central to situations where local communities are experiencing severe poverty that can influence environmental degradation. Welfare state protection can also reduce the effects of low economic activity in a given area. Perhaps partly as a result, relatively few contemporary international studies take the additional positivist step evident in the Australian literature of emphasizing the understanding and assessment of the wider social, cultural, political, and health consequences alongside the economic ones. Policy influence can be a challenging process in which evidence is only one of a range of conditions required ). However, neoliberal and bureaucratic accounting pressures continue to grow, and research agendas will be obliged to respond accordingly (Holmes and Cavanagh 2016) . At present, political, economic, and cultural dimensions of propoor sustainable development programs have generally been considered in terms of critique, i.e., revenue distribution, power relations, commodity fetishism, certification as semiotic act, and issues of material practice (Goodman 2004 , Corbera et al. 2007 , Goodman and Boyd 2011 , Marston 2013 , rather than in terms of the detailed cobenefit assessment considered here. Advancement in such assessments will need to incorporate further engagement in diverse field environments and with the continually emerging international literature on cobenefits. Advancement will also be assisted by deeper engagement with more general literature on the individual, community, and national benefits of environmental amenity and action (Sommer et al. 1994 , Heliker et al. 2001 , Westphal 2003 , Peacock et al. 2007 , Maller et al. 2009 , McClenachan et al. 2015 . This literature can be conceptually and empirically constrained, operating under simplistic and reified versions of nature that elide the socio-political creation of natural places (West et al. 2006 , Stevens 2014 as well as the coproduction of ecosystem services (Jackson and Palmer 2015) . However, such limitations can be counterbalanced by literature that documents ways of valuing the socio-cultural relations between people and nature, which, in the case of literature on fourth world peoples, has variously demonstrated connections between human wellbeing and environmental condition (Willox et al. 2012 ), access to environmental resources (Richmond et al. 2005) , cultural landscapes and places (Wilson 2003) , and physical and cultural activity in such places (Wilson and Rosenberg 2002 , Schwab 2006 , Janelle et al. 2009 , Lowan 2009 ).
The trends previously outlined in the Australian context, i.e., increasing interest in multiple outcomes amongst funders, a degree of ignorance or ambivalence about nonenvironmental outcomes from the general public, an absence of systematic national ICNRM survey data, and the ambiguities of statesponsored ICNRM participation, all justify greater understanding of the full effects of ICNRM programs. Based on our analysis, alongside the continued investigation of relevant indicators and metrics and the further investigation of the international literature, additional research is required that demonstrates cobenefit causality rather than correlation, investigates the effects of PES frameworks on cobenefits, and provides more sophisticated accounts of the social, cultural, and political effects of ICNRM on wider nonindigenous society. In contexts in which the political is deidentified and where culture matters greatly but is implicitly assumed not to be evenly distributed, such accounts are locally critical as well as internationally instructive.
CONCLUSION
Growing public and private investment in Australian ICNRM and associated nascent research interest in the cobenefits arising from this investment are key features of contemporary Australian environmental governance. These have implications well beyond the Australian context, particularly as critical readings of the Australian literature point to a number of basic but important refinements in how to define, categorize, identify, and assign https://www.ecologyandsociety.org/vol22/iss2/art11/ recipients systematically to cobenefits that are not, in the first instance, material or economic. Undertaking such clarifications to these first-order noneconomic and nonenvironmental benefits can in turn enable better and more comprehensive second-order economic valuations. Assessments that are not grounded in comprehensive cobenefit and beneficiary frameworks will miss cobenefits that are potentially valuable, in both senses of the term. In turn, valuations based on inadequately defined and demarcated frameworks risk producing overlapping or duplicated estimates. Both of these consequences put researchers (and funding agencies) at risk of misunderstanding the motivations and objectives of ICNRM participants. Such transparent and defensible documentation of the wider positive consequences of environmental action can enable premium project and product prices and in turn increase the share of such projects in global markets. Equally importantly, appropriately conceptualized identification and valuation frameworks can enable local communities to communicate more effectively the true value of such programs to external investors. Local narratives that emphasize environmental holism and the interconnectedness of people, culture, country, and ancestry should be one part of such communication. A clearly defined, consistent, and repeatable cobenefit typology that neither omits nor duplicates beneficial effects and that systematically identifies beneficiaries needs to be another part of the communication.
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